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7KLV H[SHULPHQWDOVWXG\LVGRQH WRLQYHVWLJDWHGLVWULEXWLRQRI$O2 ZWKDYLQJSDUWLFOHVL]HRIPLQ$O7
PDWUL[FRPSRVLWHIDEULFDWHGE\VWLUFDVWLQJPHWKRG DQGVWXG\LQIOXHQFHRIFXWWLQJSDUDPHWHUVRQVXUIDFH ILQLVK XVLQJPXOWLFRDWHG
FDUELGH LQVHUWV 8QLIRUP GLVWULEXWLRQ RI $O2 SDUWLFOHV ZDV REVHUYHG XVLQJ PLFURVWUXFWXUH VWXG\ 7KH FKDUDFWHUL]DWLRQ RI WKH
SUHSDUHGVDPSOHVZDV FDUULHGRXW XVLQJ ;UD\GLIIUDFWLRQDQGVFDQQLQJHOHFWURQPLFURVFRS\ 0DFKLQDELOLW\VWXG\ZDVGRQH RQ
PHGLXP GXW\ ODWKH XVLQJ PXOWL FRDWHG FDUELGH LQVHUW 7DJXFKL / RUWKRJRQDO DUUD\ PHWKRG LV DSSOLHG IRU GHVLJQLQJ DQ
H[SHULPHQWV ZLWKWKHVHOHFWLRQRIFXWWLQJSDUDPHWHU FXWWLQJVSHHGRIPPLQIHHGUDWHRIPPUHY
DQGFXWWLQJGHSWK RIPP7KHRSWLPDOFXWWLQJFRQGLWLRQVZDVIRXQGXVLQJWKHVLJQDOWRQRLVH61UDWLR IRU VXUIDFH
URXJKQHVVSDUDPHWHUV 5D5W FXWWLQJ IRUFH WRROZHDU DFFRUGLQJ WR WKH µµWKHVPDOOHUWKHEHWWHU¶¶ DSSURDFK7DJXFKL UHVSRQVH
DQDO\VLV DQG $129$ LV XVHG WR RSWLPL]H WKH SDUDPHWHUV LQIOXHQFLQJ WKH REMHFWLYHV 7KH RSWLPXP FXWWLQJ OHYHOV IRU VXUIDFH
URXJKQHVVDWFXWWLQJVSHHGRIPPLQIHHGUDWHRIPPUHYDQGGHSWKRIFXWDWPPIRUWRROIODQNZHDU FXWWLQJVSHHGRI
PPLQ IHHGUDWHRIPPUHYDQGGHSWKRIFXW DWPPDQGIRUFXWWLQJIRUFH FXWWLQJVSHHGRIPPLQ IHHGUDWHRI
PPUHYDQGGHSWKRIFXWDWPP,QRUGHUWRDFKLHYHJRRGVXUIDFHILQLVKDQGUHGXFHG WRROZHDUKLJKHUFXWWLQJVSHHGDQG
ORZHU IHHG UDWH FRPELQDWLRQ LVVXJJHVWHGIRUPDFKLQLQJ$O7  $O2 PDWUL[FRPSRVLWH
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 ,QWURGXFWLRQDQGOLWHUDWXUHUHYLHZ
&RPSRVLWHV UHIHU WR D V\VWHP ZKLFK LV FRPSRVHG RI D PDWUL[ DQG UHLQIRUFHPHQW $OXPLQLXP 0HWDO 0DWUL[





DUH ZLGHO\ XVHG LQ DHURVSDFH DXWRPRELOH DQG PLQHUDO SURFHVVLQJ LQGXVWULHV IRU SURGXFLQJ KLJK SHUIRUPDQFH
FRPSRQHQWV 7KH DXWKRU DOVR QRWHG WKDW FHUDPLFUHLQIRUFHPHQW LVSUHSDUHGPDLQO\ LQ IRUPRIZKLVNHUFRQWLQXRXV
ILEHUVRUSDUWLFXODWHV5HLQIRUFHPHQWWKDWLVFRPPRQO\XVHGLQ $00&V LV$O26L&%& *%9HHUHVK.XPDU
HWDODQG $OL.DONDQOÕHWDODXWKRUVREVHUYHG VWURQJHU PDWUL[ SURGXFHV VWURQJHU FRPSRVLWHDQGDOVRREVHUYHG 
DOXPLQLXPDOOR\KDVKLJKVWUHQJWKWRZHLJKWUDWLRKLJKHUWRXJKQHVVDQGLWILQGVDSSOLFDWLRQLQILHOGRIDHURVSDFH DQG
IRUVWUXFWXUDOSXUSRVH $OL.DONDQOÕHWDO DQG 0XKDPPDG+D\DW-RNLR HWDO QRWHGWKDW $O FRPSDUHGWRRWKHU
FRPPHUFLDOO\DYDLODEOH DOXPLQLXP DOOR\V LVVWURQJHVWDQG OLWHUDWXUHUHYHDOVYHU\ IHZH[SHULPHQWDOVWXG\KDVEHHQ






EH XVHG IRU ODUJH SURGXFWLRQ HFRQRPLFDO HWF E\ - +DVKLP HWDO ,Q VWXG\ GRQH E\ 0.6XUDSSD HW DO DXWKRU
FRQFOXGHG WKDW PLFURVWUXFWXUH LQ D FRPSRVLWH LV LQIOXHQFHG E\ WKH IDFWRUV VXFK DV DOOR\ FRPSRVLWLRQ SRXULQJ




LPSRUWDQW WR DFKLHYH KLJK VXUIDFH ILQLVK ZKLFK KHOSV WR LQFUHDVH SURGXFWLYLW\ REVHUYHG E\ ', /DOZDQL HW DO
6XUIDFH WH[WXUH RIPDFKLQHG VXUIDFH LV FRQWUROOHG E\ D ORW RI SDUDPHWHUV $PRQJ WKHP VXUIDFH URXJKQHVV LV WKH
LPSRUWDQW SDUDPHWHU 6XUIDFH LQWHJULW\ FRQWUROV YDULRXV VXUIDFH IXQFWLRQV VXFK DV VWUHVV IULFWLRQ FRUURVLRQ
WHPSHUDWXUH FRQGXFWHGE\ $EHHVK HWDO7KHUHIRUHWKHUHLVDQHHGWRFRQGXFWGHWDLOVWXG\RQDQ\PDFKLQHGVXUIDFH
)URPVWXG\GRQHE\0.RNHWDODXWKRUFRQFOXGHGWKDW00&¶VUHLQIRUFHGZLWKFHUDPLFILEHUVKDVDOZD\VUHVXOWHG
LQ PDFKLQLQJ SUREOHPV DQG LQ WKH ZRUN GRQH E\ (2 (]XJZXHW HW DO DXWKRU VDLG WKDW VXUIDFH ILQLVK LPSURYHV
FRUURVLRQUHVLVWDQFHFUHHSOLIHDQGIDWLJXHVWUHQJWKZKLFKDUHWKHSUHOLPLQDU\UHTXLUHPHQWVLQWKHFDVHRIDHURVSDFH
FRPSRQHQWV,QWKHVWXG\FRQGXFWHG E\%DVKHHUHW HW DOWKHDXWKRUFRQFOXGHGWKDWWKHVL]HRIUHLQIRUFHPHQWVLQWKH
FRPSRVLWHPDWHULDO LQIOXHQFHVURXJKQHVVRI WKHPDFKLQHGVXUIDFHVVLJQLILFDQWO\7KHUHIRUHPXFKIRFXV LVGRQHRQ
SURGXFWLRQWHFKQLTXH)URPZRUNGRQHE\'U&-5DRHW DO DXWKRUFRQFOXGHGWKDWLQRUGHUWRDFKLHYHPLQLPXP
SRZHUFRQVXPSWLRQ IRUEHVW VXUIDFH ILQLVK LW LV QHFHVVDU\ WRGHWHUPLQH VXUIDFHSDUDPHWHUV VXFKDVFXWWLQJ VSHHG
IHHGDQG'2&)HHG)RUFHDQGWKUXVWIRUFHDOVR LQIOXHQFHSRZHUFRQVXPSWLRQ &XWWLQJIRUFHLV GHILQHGDVSURGXFWRI
VSHFLILFHQHUJ\FRHIILFLHQWIHHGDQG FXWWLQJGHSWK&XWWLQJIRUFHFDQEHUHVROYHGLQWKUHHFRPSRQHQWV)HHGIRUFH
)[ FXWWLQJ IRUFH )\ DQG WKUXVW IRUFH )] ,Q RXU H[SHULPHQWDO VWXG\ZH KDYH IRFXVHG RQ LQIOXHQFH RI FXWWLQJ
SDUDPHWHUVVXFKDVFXWWLQJVSHHGIHHGDQG FXWWLQJGHSWK RQFXWWLQJIRUFHDQGVXUIDFHILQLVK,QWKHSDSHUVSUHVHQWHG
E\0XWKXNULVKQDQHWDODQG5DPDQXMDPHWDO$129$DQDO\VLVIRURSWLPL]DWLRQRIFXWWLQJSDUDPHWHUVZDVFOHDUO\
H[SODLQHG,Q7XUQLQJDXWKRUV FRQFOXGHGWKDWWKLV VWDWLVWLFDO WHFKQLTXHLVHIIHFWLYHDQGSURYLGHVDV\VWHPDWLFPHWKRG
RIRSWLPL]DWLRQ
:KLOH PDFKLQLQJ LW LV QHFHVVDU\ WR SUHYHQW FDWDVWURSKLF IDLOXUH RI WRRO VR WKDW GDPDJH WR FRPSRQHQW FDQ EH
DYRLGHG )URP VWXG\ GRQH E\ +6KDR HW DO DXWKRU FRQFOXGHG WKDW ZKLOH PDFKLQLQJ FRDWHG FDUELGH WRROV KDYH




VWUXFWXUH ;5' 6(0 DQG ('$; DQDO\VLV RI $O DOOR\ ZLWK  ZW $O2 UHLQIRUFHPHQW ,Q DGGLWLRQ QR




7KHPDLQREMHFWLYHRISUHVHQW VWXG\ LV WR LQYHVWLJDWHGLVWULEXWLRQRI UHLQIRUFHPHQWV LQPDWUL[ RI$ODOOR\





FXWWLQJ FRQGLWLRQV )RU WKLV 7DJXFKL 6LJQDO WR 1RLVH 61 UDWLR DQDO\VLV ZDV SHUIRUPHG )LQDOO\ $129$ LV
FRQGXFWHGWRNQRZWKHPRVWLQIOXHQFLQJSDUDPHWHUVRQVXUIDFHILQLVK 7KHH[SHULPHQWDOGHWDLOVDUHOLVWHGDVIROORZV
x 0DWUL[ ± $O
x 5HLQIRUFHPHQW ± $O2 P  ZW
x &XWWLQJIRUFHPHDVXUHPHQWW\SH.LVWOHUG\QDPRPHWHU
x 7RROLQVHUW ± 0XOWL&RDWHGLQVHUW&10* ± )5 ± 71
x )DEULFDWLQJWHFKQLTXH ± 6WLU&DVWLQJ
x ;UD\'LIIUDFWRPHWHU '$GYDQFHG%UXNHU
x 6FDQQLQJ(OHFWURQ0LFURVFRSH6835$
x /DWKH ± 6HOI&HQWHUHG7KUHH-DZ&KXFN0HGLXPGXW\ODWKHRIVSLQGOHSRZHU.:
x 6XUIDFH4XDOLW\WHVWLQJPDFKLQH ± 0DKU6XUIDFH5RXJKQHVV7HVWHU
x &RRODQW ± 'U\PDFKLQLQJ





6L )H &X 0Q 0J &U =Q 7L $O
$O         UHP
7DEOH&KHPLFDOFRPSRVLWLRQRI$OXPLQLXPR[LGHSRZGHU
&KHPLFDO&RPSRVLWLRQ 6L2 )H2 7L2 1D2 $O2
:W     UHP
 ([SHULPHQWDOZRUNDQGSURFHGXUH
)DEULFDWLRQ RI 0HWDO 0DWUL[ &RPSRVLWH UHTXLUHV YHU\ JRRG LQWHUIDFLDO ERQG FRQGLWLRQ EHWZHHQ PDWUL[ DQG
UHLQIRUFHPHQW ,Q VWXG\ GRQH E\ -+DVKLP HWDO DXWKRU VD\V WKDW SDUWLFOH VXUIDFH DIIHFW ZHWWDELOLW\ ZKLFK FDQ EH
LPSURYHG E\ UHGXFLQJ FRQWDPLQDQWV RQ DEVRUEHG VXEVWUDWH ,Q RUGHU WR REWDLQ JRRG LQWHUIDFLDO ERQGLQJ
UHLQIRUFHPHQWSDUWLFOHV QHHG WREHSUHKHDWHG WR UHPRYH FRQWDPLQDQWV DQG LPSURYHZHWWDELOLW\7KHUHIRUH FHUDPLF
SDUWLFOHVDUHSUHKHDWHGWR  &XVLQJ 3UHKHDWHU )XUQDFH)LJVKRZVVWLUFDVWLQJVHWXSXVHGLQWKHH[SHULPHQW ,Q
WKLVPDFKLQHDWZREODGHGVWLUUHULVGULYHQE\D'&PRWRU(OHFWULF)XUQDFHZDVXVHGWRPHOW$O,QWKHSUHVHQW
VWXG\$ODQG$O2 DUHWDNHQLQWKHSURSRUWLRQVRIDQGUHVSHFWLYHO\$OZDVKHDWHGXSWR&










PDWUL[  4XDOLW\ RI VSHFLPHQ SUHSDUHG FDQ EH FKHFNHG E\ VWXG\LQJ WKH PLFURVWUXFWXUH RI WKH VSHFLPHQ





;DQG;)URP)LJ  LWLVUHYHDOHG WKDWUHLQIRUFHPHQWLVXQLIRUPO\GLVWULEXWHGRQGHQGULWHV%ODFNVSRWVLQ
)LJ DUH SRURVLW\ LWLVIRUPHGGXHWRHQWUDSPHQWRIJDVGXULQJVWLUULQJ
)LJ 6(0LPDJH RI $OZLWKZW$O2
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)LJ(OHPHQWDODQDO\VLVRI$OZLWKZW$O2
3ROLVKHG VDPSOH ZDV DQDO\]HG LQ VFDQQLQJ HOHFWURQ PLFURVFRSH )URP )LJ LW LV REVHUYHG WKDW UHLQIRUFHPHQW
GLVWULEXWLRQ LV XQLIRUP EXW DW VRPH SODFHV LQ SDUWLFOHV ZDV DJJORPHUDWHG LQ VPDOO TXDQWLW\ )URP )LJ  ZH FDQ
REVHUYH WKDWFUDFNV IRUPHGPD\EHGXHEULWWOH QDWXUHRI WKH UHDFWLRQSURGXFW IRUPHG )URPHOHPHQWDODQDO\VLVDV
VKRZQLQ )LJLWZDV WUDFHG$O0J2)H&LQFRPSRVLWLRQ3UHVHQFHRIR[\JHQPD\EHGXH WRDGGLWLRQRI$O2
DQGGXHWRR[LGHOD\HUIRUPDWLRQRQSUHSDUHGFDVWFRPSRVLWH)URPHOHPHQWDODQDO\VLVLWZDVREVHUYHG WKDWFKHPLFDO
FRPSRVLWLRQ RI $OXPLQLXP LQ SUHSDUHG FDVW FRPSRVLWH ZDV UHGXFHG WR   GXH WR DGGLWLRQ RI $O2
UHLQIRUFHPHQW )URP VWXG\GRQHE\ .06KRURZRUGL HWDO SUHVHQFHRIYRLGVDWUHLQIRUFHPHQWPDWUL[LQWHUIDFHPD\
EHGXHWRZHDNERQGLQJEHWZHHQDOXPLQLXPDQGDOXPLQD
;5'UHVXOWRI$ODOOR\UHLQIRUFHGZLWK$O2 LVVKRZQLQILJ)URPILJ LWLVFRQILUPHG WKDWSUHVHQFH RI
$O PDWUL[ DQG $O2 UHLQIRUFHPHQW LQ SUHSDUHG VSHFLPHQ ,QWHUIDFLDO UHDFWLRQ EHWZHHQ $O PDWUL[ DQG $O2
UHLQIRUFHPHQW LVQHHGHGEHFDXVHWKLVLQWHUIDFLDOUHDFWLRQSHUPLWVHIILFLHQWWUDQVIHURIORDGIURPDOXPLQLXPPDWUL[WR
$O2 UHLQIRUFHPHQW 3UHVHQFHVRIYRLGVUHYHDO WKDW LWPD\GXH WRIRUPDWLRQ RIVWURQJ LQWHUPHWDOOLFEULWWOHSKDVHV
VXFK DV &X$O EHWZHHQ PDWUL[ DQG UHLQIRUFHPHQW )URP VWXG\ GRQH E\ %HOHWH 6LUDKEL]X <LJH]X HW DO DXWKRU
UHSRUWHG WKDW IRUPDWLRQ RI WKHVH EULWWOH LQWHUPHWDOOLF SKDVHV UHGXFH ERQGLQJ VWUHQJWK EHWZHHQ DOXPLQLXP DQG
DOXPLQDZKLFKUHVXOWVLQORZHU VWUHQJWKFRQVHTXHQWO\UHGXFLQJORDGWUDQVIHU 3UHVHQFHRIEULWWOHLQWHUPHWDOOLFSKDVHV
ZLOODOVRUDLVHORFDOVWUHVVLQPLFURVWUXFWXUHDQGIRUPSDUWLFOHFUDFNLQJZKLFKUHVXOWVLQORZHUPHFKDQLFDOSURSHUWLHV
,W ZDV REVHUYHG IURP )LJ  PDLQ SHDNV DUH RI $O PDWUL[ DQG $O2 UHLQIRUFHPHQW ZKLFK LQGLFDWHV XQLIRUP
GLVWULEXWLRQRIUHLQIRUFHPHQWLQPDWUL[
)LJ ;5'LPDJHRI $OZLWKZW$O2
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 0DFKLQDELOLW\ VWXG\
 7DJXFKLPHWKRG'HVLJQRIH[SHULPHQWV
'HVLJQV RI H[SHULPHQWV '2( DUH FRQVLGHUHG DV D XVHIXO PHWKRG IRU GHWHUPLQLQJ RSWLPDO FXWWLQJ SDUDPHWHUV
IURP WKHH[SHULPHQWDOREVHUYDWLRQV ,Q WKLV H[SHULPHQWDO VWXG\ RUWKRJRQDODUUD\ 2$ KDVEHHQXVHG WR ILQG WKH
HIIHFWRI WKUHH SURFHVVSDUDPHWHUV FXWWLQJVSHHGIHHG DQGFXWWLQJGHSWK RQVXUIDFHURXJKQHVV SDUDPHWHUVDQGWRRO
ZHDU RI PDFKLQLQJRI$ODOOR\$O2 FRPSRVLWHV
 3URFHVVSDUDPHWHUVEDVHGRQ/RUWKRJRQDODUUD\
7DEOH  3URFHVVSDUDPHWHUVXVHGDWYDULRXVOHYHOV
3URFHVVSDUDPHWHU 8QLW /HYHO /HYHO /HYHO
&XWWLQJ6SHHG $ PPLQ   
)HHGUDWH % PPUHY   
'HSWKRIFXW & 0P   
7KHFXWWLQJSDUDPHWHUVVHOHFWHGIRU WXUQLQJRSHUDWLRQVDUHFXWWLQJVSHHG IHHGUDWHDQGFXWWLQJGHSWK)URPWKH
OLWHUDWXUH LW LV REVHUYHG WKDW WKH LQIOXHQFHRI FXWWLQJ VSHHGDQG IHHG UDWH DUHPRUH VLJQLILFDQWZKHQ FRPSDUHG WR
FXWWLQJ GHSWK 7KH H[SHULPHQWV DUH SODQQHG XVLQJ WKH 7DJXFKL¶V RUWKRJRQDO DUUD\ 7KH PDFKLQLQJ WHVWV ZHUH
FRQGXFWHG DFFRUGLQJ WR D OHYHO DQG IDFWRU / RUWKRJRQDO DUUD\ 7KH H[SHULPHQWV ZHUH FRQGXFWHG DW WKUHH
GLIIHUHQWFXWWLQJVSHHGVDQGPPLQZLWK WKUHHGLIIHUHQW IHHGUDWHVDQG PPUHYDQG
YDU\LQJFXWWLQJGHSWKDQG PP7KHFXWWLQJSDUDPHWHUVDQGWKHLU OHYHOVDUHLQGLFDWHGLQ7DEOH7KH








FXWWLQJ SDUDPHWHU DW GLIIHUHQW OHYHOV 7KH PHDQ 61 UDWLR IRU WKH IHHG UDWH DW GLIIHUHQW OHYHOV   DQG  FDQ EH
FDOFXODWHGE\ ILQGLQJ WKH DYHUDJHRI61 UDWLRV IRU WKH WULDOV)RU HJ LQ WDEOHPHDQ61 UDWLR LV FDOFXODWHGE\
ILQGLQJDYHUDJHRIOHYHO±±DQG±UHVSHFWLYHO\DQGWKLVSURFHVVLVUHSHDWHGWRFDOFXODWHIRUGHSWKRIFXWDQG
FXWWLQJVSHHGDWGLIIHUHQWIDFWRUVDFFRUGLQJWR7DJXFKL/RUWKRJRQDODUUD\6LPLODUO\WKLVSURFHVVLVFDUULHGRXWIRU
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VSHHG DW PPLQ IHHG UDWH DW PPUHY FXWWLQJGHSWK DW PP%\REVHUYLQJ WDEOH  DQG IHHGKDV
VWURQJHVW LQIOXHQFHRQ VXUIDFH URXJKQHVVSDUDPHWHUV FXWWLQJ IRUFH DQG IODQNZHDU IROORZHGE\ FXWWLQJGHSWK DQG
FXWWLQJVSHHG61UHVSRQVHJUDSKIRUVXUIDFHURXJKQHVVSDUDPHWHUV IODQNZHDU DQGFXWWLQJIRUFH LVVKRZQLQ)LJ
DQGUHVSHFWLYHO\
 $129$DQDO\VLV
7KH UHFRUGHG H[SHULPHQWDO UHVXOWV DUH LQYHVWLJDWHG XVLQJ DQDO\VLV RI YDULDQFH $129$ IRU GHWHUPLQLQJ WKH
SDUDPHWHUV DIIHFWLQJ WKHSHUIRUPDQFHPHDVXUHV RQ WKH WRWDO YDULDQFHRI WKH UHVXOWV 7KH WDEOH  $129$KDV WKH
IROORZLQJFRPSRQHQWV6RXUFHRIYDULDWLRQGHJUHHVRIIUHHGRP'2)VXPRIVTXDUH66PHDQVTXDUH06)
YDOXHV)FRQWULEXWLRQ7DEOH VKRZV WKHUHVXOWVRI$129$RI5D5WWRROZHDUDQG)]UHVSHFWLYHO\ 5HVXOWVRI
WKHDQDO\VLVRIYDULDQFH 7DEOH LQGLFDWH WKDW VSHHGVIHHGDQGFXWWLQJGHSWKDUH WKHVLJQLILFDQWFXWWLQJSDUDPHWHUV IRU
DIIHFWLQJ UHVSRQVHFKDUDFWHULVWLFVZKHUH IHHG UDWH LV WKHPRVW VLJQLILFDQW IDFWRU)URP WKH WDEOH LW LV FOHDUO\HYLGHQW
WKDW IHHG LVPRVW DIIHFWLQJ SDUDPHWHUV RQ VXUIDFH URXJKQHVV WRROZHDU DQG FXWWLQJ IRUFH  IROORZHG E\
FXWWLQJ GHSWK DQGFXWWLQJVSHHG
 7RROZHDUDQDO\VLV
,QRUGHUWRDFKLHYHJRRGVXUIDFHILQLVK DQGKLJKHUOLIHRIWRROVWXG\RI IODQN ZHDUGXULQJPDFKLQLQJLVVWXGLHG
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FRPELQDWLRQ LQ RUGHU WR DFKLHYH ORZHU WRROZHDU FRDWLQJ ORVV DQG WR DFKLHYH JRRG VXUIDFH ILQLVK 7KH WRROZHDU
PHDVXUHG DWRSWLPDOFXWWLQJOHYHOV LVQHDUO\QHJOLJLEOH DQG WKHUHIRUH &10* ± )5 ± 71 PXOWLFRDWHG
FDUELGHLQVHUWFDQEHVXFFHVVIXOO\XVHGIRUPDFKLQLQJRI$OXPLQLXPPDWUL[FRPSRVLWHV
7DEOH  5HVXOWVRI$129$
6RXUFH ') 66 06 ) 3 3 66 06 ) 3 3
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 6XUIDFHURXJKQHVV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)LJ  7ULDO 7ULDO 7ULDO
 &RQFOXVLRQ
7DJXFKL / RUWKRJRQDO DUUD\ ZLWK $129$ DQDO\VLV ZDV XVHG WR RSWLPL]H PDFKLQLQJ SDUDPHWHUV RI $O
$O2 00&DQGSHUIRUPDQFHFKDUDFWHULVWLFVDUHUHSRUWHGLQWKLVSDSHU
x )URP$QRYDDQDO\VLVWRREWDLQJRRGVXUIDFHILQLVKRSWLPDOFRPELQDWLRQRIFXWWLQJSDUDPHWHUVLVYIGLH
Y PPLQ I PPUHY G PP WR UHGXFH WRRO IODQN ZHDU RSWLPDO FRPELQDWLRQ RI FXWWLQJ
SDUDPHWHUVLVYIG LH Y PPLQI PPUHYG PP DQG RSWLPDOFRPELQDWLRQRIFXWWLQJ
SDUDPHWHUVIRUFXWWLQJIRUFHLVYIG LH Y PPLQI PPUHYG PP
x )HHG UDWH VKRZVPRUH LQIOXHQFHRQ VXUIDFH URXJKQHVVSDUDPHWHUV5D DQG5W WRRO IODQNZHDU DQG FXWWLQJ
IRUFH1H[WWRIHHGUDWH LV FXWWLQJGHSWK DQG FXWWLQJVSHHG
x 0D[LPXP IODQN ZHDU REVHUYHG GXULQJ H[SHULPHQWDO VWXG\ LV P ZKLFK LV YHU\ OHVV %HWWHU
SHUIRUPDQFHRIWKHWRROPD\EHGXHWRFRDWHGFDUELGHLQVHUW
x ,QRUGHUWRDFKLHYHJRRGVXUIDFHILQLVKDQGUHGXFHWRROIODQNZHDUXVLQJKLJKHUFXWWLQJVSHHGDQGIHHGLV
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